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A Survey on Architecture for Three-Dimensional Networks-on-Chip

LI Chen MA Sheng WANG Lu GUO Yang
(College of Computer s National University of Defense Technology, Changsha 410073)

Abstract 3D integrated circuit, stacked multiple silicon layers vertically, can significantly
reduce latency and energy consumption. With the development of the 3D integrated circuit, 3D
Networks-on-Chip (NoCs) has widely received attention from researchers all over the world. The
3D NoC is used for interconnection among 3D stacking chips. It provides ultra low latency and
ultra high bandwidth for the 3D integrated circuit through vertical direction. It can address the
bottleneck of communication caused by the increasing of system integration, then the problem of
memory wall can also be addressed. It will largely improve the performance of 3D stacked chips.
This article first reviews the current research progress and advantages in 3D structure, analyzes
features and challenges of 3D NoC, including single-hop transferring problem through vertical
direction, the complexity control of router crossbar and the heat control problem, and then
introduces research hotspots of 3D NoC from the system layer, microarchitecture layer and circuit
layer, including the introduction and analyses of examples. These research hotspots are extended
from 3 basic NoC portions, including topology, routing algorithm and router microarchitecture.

Finally, some open issues and future directions in 3D NoC are discussed.
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